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LISTING OF CLAIMS: 




.1- (Cun-ently Amended) An ink jet reconiing device comprismg: 

a (\arriage movable relative to the body, 
an iiUc jet recording head provided to said carriage, and 
an inlAsupply device mounted to said carriage for supplying ink to said recording 
head, wherein said inkWpply device is constucted as a differential pressure valve including a 
coil spring, a valve seat a movable membrane normally contacted elasticaUy with said valve 
seat by said coil spring; 

wherein said\valve seat obstructs the flow of ink and only allows ink to flow 
around the valve seat when thV movable membrane is disengaged wife -from t he valve seat; and 

wherein said movable me mbrane is located between the i v.il spring i: located 
^pesiteand the valve seat \nth rd^oct to thp movablo mombrano and the coil snring Qp pn«.».^ ih^ 
valve seat. 



wherein: 



storage area. 



2. (Previously PresentedWThe Inkjet recording device according to Claim 1, 



said ink supply device is mouritable to said carriage and provided with an ink 



3. (Original) An ink-jet recording dei^ce according to Claim 1, wherein: 
said movable membrane is arranged in 0»^allel to a plane perpendicular to a 
direction in which said carriage is moved. 
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^^<Jy \ Presented) Hie ink jet recording device according to Claim 2, 

^ /wherdn: 

y said movable membrane is arranged in paraUel to a plane perpendicular to , 
direction in whith said carriage is moved; and 

a pViraUty of inl< supply devices are mounted to said carriage and arranged 
adjacent to one anoW in the direction in which said carriage is moved. 

5. (WitBA-awn) An ink-jet recording device according to claim 1, wherein: 
said movable membrane is ammged in parallel to a vertical plane parallel to a 
\ I ^ direction in which said carnage is moved. 



6. (Previously Resented) The ink jet recording device according to Claim 2, 

wh(a-ein: 

a main tank havingW is installed on the body; and 
a conduit adapted between said main tank and said ink supply device conveys ink 
from said main tank to said ink supply\evice. 

7-10. (Cancelled). 

11. (Previously Presented) The iill^jet recording device according to Claim 2, 

wherein: 

said ink supply device is provided witli\an ink injection port; and 



SSL-DOCS 1 1365523vl 

Received from < > at 9(4103 5:17:28 PM [Eastern Daylight Time} 



Page 3 of 25 



09/04/2003 17:20 FAI 



STROOCK 



caoio 



Appln. No, 09/525,477 

Amendment dated September 4, 2003 

Reply to Office Action of March 17, 2003 




ink supplementing device is provided within a range where said carriage is 
moved and in a nbn-printing area, said ink supplementing device being detachably contacted 
with said ink injection port for injecting ink, 

12. (Ohirrently Amended) An ink supply unit, comprising: 
a differbntiai pressure valve including a coil spring and a movable membrane 

normally contacted elastically with a valve seat by said coil spring, is accommodated in a 
container having an ink storage chamber and an ink supply port- 
wherein tne ink storage chamber communicates with the iiik supply port; 
wherein th^ink supply port is ad^qDted to be connected to an ink jet recording 

head; 

wherein said ^.alve seat obstructs the flow of ink and only allows ink to flow 
around the valve seat when theimovable membrane is disengaged wi fefrom the valve seat; and 

wherein said moViable member is located between the coil spring is located 
e pposit e^d the valve seat with r e spcet to the mo\^ablo mombrtm o and the coil spring opposes the 
valve seat . 

1 3. (Original) An ink supply unit according to Claim 12, wherein: 
said movable membrane i^arranged vertically when said ink supply unit is 

mounted to a carriage. 

14. (Original) An ink supply unit according to Claim 13, wherein: 
said movable membrane is arranged in parallel to a plane perpendicular to a 

direction in which said carriage is moved. 
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^^^0^^ r^'^'*'^'^"^ ^ ^"^^^ according to Claim 13 , wherein: 

saidmovable membrane is anranged in parallel to a direction in which said 
caniage is moved Ad in parallel to a vertical plane, 

1 6. (Previously Presented) An ink supply unit, comprising: 
/ a differekal pressure valve including a coil spring and a movable- membrane 

/ normally contacted eJastJcally with a valve seat by said coil spring is accommodated in a 
\ \Jj having an ink sLage chamber and an ink supply port; 

wherein theW storage chamber communicates with the ink supply port; wherein 
the ink supply port is adapted to be connected to an ink jet recording head; 

wherein said nLvable membrane is a disc-Uke clastic membrane formed at a 
center of said difEisrential pressore valve with an ink flow port; 

wherein said valv^eat is located on an upstream side of ink flow and facing said 
ink flow port; and 

wherein said coU spri\ig is located on a downstream side and pressing said ink 
flow port of said movable membrane <Mito said valve seat. 



n* the 



17. (Previously Presented) W ink supply unit according to Claim 12, wherein: 
spring holder is disposed between said coi) sWg and said movable member; and 

wherein said movable membrari^ receives pressure of said coil spring via the 

spring holder. 



18. (Previously Presented) The ink su^Iy unit according to Claim 12, wherein: 
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said 

window, and an air 



Jontainer includes a frarae-lilce casing provided at its side surface with ; 
itercepting film sealing said window. 




1 9. (Ortgbal) An ink supply unit according to Claim 12, wherein: 

said inkWorage chamber communicates with an ambient air via a capillary 



ormed in said container! 



20. (OriginM) An ink supply unit according to Claim 1 9, wherein: 
said oapiUari includes a groove formed on an upper wall of said ink storage 

chamber, and an air intercepting film sealing said groove. 

21. (Original) aA inlc supply unit according to Claim 19, wherein: 

said capillary inclJdes a groove formed on a side wall of said ink storage 
chamber, and an air intercepting filk sealing said groove. 

22. (Previously Present^) An ink supply unit according to Claim 12, wherein: 
said movable membrane includes a movable part made of soft material, and a 

fixing part made of hard material and fixedW a periphery of said movable part. 

23. (Original) An ink supply nmWcording to Claim 22, wherein: 

a supporting part is formed in an outer periphery of said movable part; and 
said movable part is connected to said\fixing part via said supporting part. 

24. (Original) An ink supply unit according Claim 12 , wherein: 
a movable part is provided to said movable ra^brane; and 
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a aippoiting part is formed in an outer periphery of said movable part. 

25. fc^evioiisly Presented) The inlc supply unit according to Claim 12. wherein: 

said Movable membrane is provided with a movable part; and 

an anrklar bent part is fomed in the vicinity of an outer periphery of said 



movable part. 




26. (Origfcal) An ink supply unit according to claim 24 , wherein: 
said movat^le part is located approximately at a center in a thickness direction of 
said supporting part. 



flange part. 



27. (Original) Au ink supply unit according to Claim 22 or 24, wherein: 

a central area ofWd movable part is offset from a peripheral area thereof. 

28. (Original) An iiik supply unit according to Claim 22, wherein: 

said fixing part is forfbed, at its side to said valve seat, with a flange part; and 
a position of said movai^Ie part in its thickness direction is regulated by said 

29-37. (Cancelled). 



38. (Original) An ink supply unitYcordiiig to Claim 12, wherein: 
an ink injection port is provided to ah upper surface of said container, and 
communicated with a bottom part of said ink storage dhamber ' 



ink storage chamber. 
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3^. (Original) An ink supply unit according to Claim 12, wherein: 
an\ink injection port is provided to an upper surface of said container, and 
communicated wiii a bottom part of said ink storage chamber in the vicinity of an upstream side 
of said differential Iressure valve via a passage isolated from said ink storage chamber. 

40-45.VcanceUed). 

46. (Pre^oiisly Presented) The ink supply unit accoiding to Claim 19, wherein: 
a film mdnber having both gas permeability and ink repellent properties is 
intearposed between said cWuary and said ink storage chamber. 

47-57. (Canceled). 



58. (Original) Ai ink tank unit for an inlc jet recording apparatiis, comprising: 

a container defmifig an ink chamber for accumulating ink therein, and an ink 
supply passage to be communicatdd witii a recording head; and 

a negative pressure gKierating mechanism selectively communicating said ink 
chamber with said ink supply passageVependiiig on pressure change caused in said ink supply 
passage due to ejection of ink from the r\^cording head, said mechanism including: 

a stationary valve part; 

a movable valve part having ^ elastically deformable membrane having ; 
through hole; and 

a biasing spring by which said stai^ary valve part and said movable valve part 
are biased against each other to normally close said Slough hole, said biasing spring permitting 
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* \ ''^ separation of said movable valve part from said stationary valve part to open said 
^ throWh hole and commtinicate said ink chamber with said ink supply passage through said 
throug|i hole depending on said pressure change. 

59. (Original) An ink tank unit for an ink jet recording apparatus, comprising: 
a container having a partition wall that defines and separates first and second ink 
accumulatin^chambers, said partition wall having a first ink passage; 

I elastically deformable first valve part opposite fiom said first ink accumulating 
chamber with resVct to said partition waU, and defining a third in]< accumulating chamber 
between said first O^ve part and said partition waU and within said second ink accumulating 
chamber, said first vaWe part having a second ink passage that is opened to said third ink 
accumulating chamber ^ a fii^t location offset from a second location where said first ink 
passage is opened to said ^d ink accumulating chamber; 

a stationary, n^d second valve part provided to said partition wall and aligned 
with said first location, 

wherein said i^rst ai^ second valve parts cooperatively opens and doses said 
second ink passage by contaxit with ^h other with the aid of a spring biasing said elasticaUy 
defomiable first valve part to said statioWy, rigid second valve part, thereby selectively 
communicating first, second and third chambers together through said first and second passages. 




60. (Previously Presented) The iV supply unit according to Claim 22, wherein: 
annular bent part is formed in the vicinity of an oX periphery of said movable part. 
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61. (Previously Presented) The ink supply unit according to Claim 24. wherein: an 
annular bent^art is foraied in the vicinity of an outer periphery of said movable part. 

(Currently Amended) The ink jet recording device of claim I. wherein said 
movable membrak is disposed between said valve seat and said coil spring, and 

whetein said coil spring urges said movable membrane against said valve seat. 

63. (PAviously Presented) The ink jet recording device of claim 1, wherein said 
valve seat is fixed withVespect to said ink supply device. 

64. (Cuireky Amended) The ink supply unit of claim 12, wherein said movable 
membrane is disposed between said valve seat.and said coil spring, and wherein said coil spring 
urges said movable membrane against said valve seat. 

65. (Previously\esented) The ink supply unit of claim 12, wherein said valve 
seat is fixed with respect to said ink supply device. 

66. (Withdrawn) An ink jet printing cartridge comprising: 

n ink storage chambers wWein at least one of the n ink storage chambers is 
located substantially below another one of^e n ink storage chamber, wherein n is greater than 1; 
an ink supply port; and 

a negative pressure valve disposed between said n ink storage chambers and the 
ink supply port and controls ink flow to said ink suVly port from said n inlc storage chambers; 

wherein at least one of said n ink storaife chambers has an outlet passage located 
in a lower portion of said at least one n ink storage chamb^; 
ssi.D0csn365523v, Page 10 of 25 
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^« wher^ ink stored in the n ink storage chambers is depleted sequentiaUy 
begimimg with the firs\ ink storage chamber and ending with said n* ink storage chamber. 

67. (WithJtawn) The ink jet printing cartridge of claim 66, wherein said ink flows 
sequentially from said firs! ink storage chamber to said n"' ink storage chamber; and 

wherein in sljd ink flows from said n* ink storage chamber to said negative 

pressure valve. 

68. (Withdrawn)Yhe ink jet printing cartridge of claim 66, wherein said ink flows 
from an ink storage chamber whik is lower than said negative pressure valve. 

69. (Withdrawn) TheW jet printing cariridge of claim 66, wherein said negative 
pressure valve further comprises a moYble membrane nomially contacted elastically with ; 
valve seat by a coil spring. 

70. (Witlidrawn) The ink jelpriuting cartridge of claim 69. wherein said movable 
membrane is disposed between said valve s^t and said coil spring; and 

wherein said coil spring urges Lid movable membrane against said valve seat. 

71 . (Withdrawn) The ink jet prin^g cartridge of claim 66, wherein a filter is 
disposed between an upper ink storage chamber arfi the negative pressure valve. 

72. (Previously Presented) An ink jet r\^cording device comprising: 
a body; 

a carriage movable relative to the body. 
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^ Oq\ ™ '^j^t recording heild provided to said carriage, and 

an ink supply device mounted to said carnage for supplying ink to said recording 
head, wherein said xk supply device is constructed as a differential pressure valve including a 
coil spring, a valve se^ and a movable membrane nomially contacted elastically with said valve 
seat by said coil spring 

wherein Said valve seat obstructs the flow of ink and only allows ink to flow 
around the valve seat whW the movable membrane is disengaged with the valve seat; and 
herein the valve seat is sWionary. 




73. (Previous^ Presented) An ink supply unit, comprising: 
a differential pressure valve including a coil spring and a movable membrane 
nomially contacted elastically iJdth a valve seat by said coU spring, is accommodated in a 
container having an ink storage diamber and an ink supply port; wherem the mk storage 
chamber communicates with the i4 supply port; wherein the ink supply port is adapted to be 
connected to an ink jet recording head 

wherein said valve seatVbstructs the flow of hik and only allows ink to flow 
around the valve seat when the niovabIe\nembrane is disengaged with the valve seat; and 
wherein the valve seat is stationary. 

74. (Withdrawn) An ink jet rec^'ng device according to Claim 1, wherein; 
a main tank is mountable to said d^iage, and adapted to be attached to and 

detached from said ink supply means. 

75. (Withdrawn) An ink jet recording de^e according to Claim 1, wherein: 
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I main tank is provided with a connection port; and said container is provided 
with a hollow Aember insertable into said connection port with a fluid-tight state maintained. 



/ 76.\(CaiicelIed). 

/ 
/ 

77. (dancelled). 



78. (Pr^ously Presented) An inlc supply unit according to Claim 12, wherein: a 
filter is arranged in an uWeam side with respect to said differential pressure valve. 

79. (Previoiisly Presented) An ink supply unit according to Claim 1 2, wherein: 
said coil sprihg is contacted with said movable membrane via a holder liaving an 

ink flow hole located to face mi ink flow port of said movable membrane. 

SO. (Previously Presented) An ink supply unit according to Claim 12, wherein: 
said valve seat is formed as a spherical surface protruded toward said movable 

membrane. 

81. (Previously Presented) An ink supply imit according to Claim 12, wherein: 
a protruded part is formed dn a surface of said valve seat where it is contacted 

with said valve seat 

82. (Previously Presented) An ink sWply unit according to Claim 1 2, wherein: 
said valve seat is foimed as a protrude*! part having a planar surface on a side 

toward said movable valve. 
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Otr f ^ (^'■eviously Presented) An ink supply unit according to Claim 12, wherein: 
Uid movable valve includes a disc-like movable part made of soft high polymer 
material and proVided at its outer periphery with a tliick par, and an annular supporting part made 
of hard higli poIyAer material and provided at its valve seat side with a flange part; and 

said Valve seat is foinied as a protruded part defining a planar siu-face on a 
movable valve side Ad having a thickness approximately equal to that of said flange part. 

84. (Cancelled). 

85. (Withdkwn) An inic supply unit according to Claim 12, wherein: 

said dififerenVal pressure valve includes a disc-like movable membrane formed at 
its center with an inlc flow pok a coil spring comacted with said movable membrane, and a valve 
seat formed as a protruded partVefining a planar surface on a movable membrane side and 
having an outer edge located out^^de an outer periphery of said coil spring. 

86. (Cancelled). 

87. (Withdrawn) An ink Supply unit according to Claim 12, wherein: 
said ink storeroom and an a^a where said differential pressure valve is 

accommodated are separated by a wall proviki at its bottom part with a communicating hole; 

a plurality of electrodes for detecting an ink level are provided in said ink storage 

chamber; and 

at least one of said electrodes is dispo^ above said communicating hole. 
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saiti differeatial pressure valve includes a spherical movable membrane provided 
at its center with aiW flow port, a coil spring contacted with said movable membrane, and a 
valve seal having a sjherical part protruded toward said movable membrane. 



89-92. (O^ncelled). 




93. (Withdrawn) An ink supply unit according to Claim 12, wherein: 
ink level detettmg means is arranged in an upstream side with respect to said 

differential pressure valve. 

94. (Cancelled). 

95. (CanceUed). 



96. (Withdrawn) An ink\et recording device comprising an ink jet recording head 
provided to a carriage, ink supply meansVounted to said carriage, for supplying ink to said 
recording head, and ink supplementing meL for supplementing ink to said ink supply , 



' means. 



wherein: 



said ink supply means is partitioned into an ink storage chamber and a valve 



chamber by a wall provided at its bottom part wit^ ink inflow port; 

an ink injection port and an air open po^ connectable to an exterior are provided 
to said ink storage chamber; 

a differential pressure valve opened when^r^essure in a recording head side is 
decreased is accommodated in said valve chamber- 
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QC saii supplementiiig means is formed as negative pressure geneaating means for 
supplying negativeWssure to said air open port; and 

negate pressure in said ink supplementing means acts on said ink storage 
chamber to cause ink flow from said ink cartridge to the bottom part of said ink storage 
chamber when ink is subplied to said ink supply means. 

97-99. (CaAcelled). 

100. (Withdr^) An ink jet recording device comprising an ink jet recording 
head provided to a caniage, ink supply means, mounted on said carriage, for supplying ink to 
said recording head, ink suppleLntmg means for supplementing ink to said ink supply means, 
and capping means sealing said rJ^ording head and receiving negative pressure from a suction 
pump, wherein: 

said ink supply means\s partitioned by a wall provided at its bottom part with an 
ink inflow port into an ink storage charriber and a valve chamber that accommodates a 
differential pressure valve opened when p Wure in a recorxling head side is decreased; 

said ink supply means is provii^ with an ink injection port communicating with 
the bottom part of said ink storage chamber in the vicinity of an upstream side of said differential 

pressure valve via a passage isolat^from said ink storage chamber; and 

negative pressure is apphed to said receding head via said capping means in a 
state in which said ink injection port is connected to an k cartridge accommodating degassed 
ink so that ink in said valve chamber is replaced with degassed ink while discharging ink from 
said recording head, ^ 
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lOL (Withdrawn) An ink-jet recording device comprising an ink jet rtscording 
head provided to a taage, ink supply means, mounted on said carriage, for supplying ink to 
/ said recording head, an ink tank for supplying ink to said ink supply means, wherein 
said ink stroply means accommodates an ink storage chamber, an air 
conununicating hole comnknicating said ink storage chamber with an ambient aii-, and a 
differential pressure valve opW where pressure on a recording head side is decreased; and 

said ink tank communicates with the ambient air via said air communicating hole 
provided to said ink supply mea 



102-103. (Cancelled). 
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